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SECOND DECLARATION UNDER 37 C.F.R. S 1.132 

Sir, 

I, David Wynick, declare that: 

1. I have received a BSc (Hon) in Biochemistry from London University in 1980; MBBS 
from London University in 1983; MD from London University in 1992; and PhD from 
the Open University in 1 997. 

2. I am Professsor of Molecular Medicine at, and am employed by The University of 
Bristol, United Kingdom. I have been associated with research in the field of 
neuropeptides and molecular neuroscience for approximately 19 years. 

3 . My curriculum vitae providing details of experience is attached. 

4. I am a named inventor of U.S. Patent Application 09/230,463. Based on the academic 
training and professional experience, I consider myself a person of ordinary skill in the 
technology of galanin peptides and their biological activity thereof, and I was such a 
person in 1997 when the instant Application was filed. 

5 . I have read, and am familiar with, the following documents: 

a. U.S. Patent Application No. 09/230,463 ("the '463 application"); 

b. The Final Office Action mailed March 14, 2006, in the '463 application ("Office 
Action"); 
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c. Luo et al. (March 1995) 'The effects of pretreatment with tachykinin antagonists 
and galanin on the development of spinal cord hyperexcitability following sciatic 
nerve section in the rat." Neuropeptides 28(3): 161-6 ("Luo et al."); 

d. Zhang et al. (May 1993) "Effect of peripheral nerve cut on neuropeptides in dorsal 
root ganglia and the spinal cord of monkey with special reference to galanin." J 
Neurocvtol. 22(5): 342-81 ("Zhang et a/."); 

e. Declaration by Professor Dickenson filed November 9, 2005 ("Dickenson 
Declaration") (Exhibit A); 

f. First Declaration by Professor Zigmond signed June 28, 2004 ("First Zigmond 
Declaration) (Exhibit B); and 

g. Second Declaration by Professor Zigmond signed June 1, 2005 ("Second Zigmond 
Declaration") (Exhibit C). 

6. I have been asked to comment on whether Luo et al. teaches or suggests each and every 
limitation of the claims. 

7. I have been asked to comment on whether Zhang et al. teaches or suggests each and 
every limitation of the claims. 

8. I understand that this Declaration will be submitted in response to the Office Action. 

9. The main finding of the '463 application is that a galanin agonist would be an effective 
treatment to stimulate regeneration of injured sensory neurons. 

10. At the time the the '463 application was filed there was no prior art in this field on this 
subject. 

11. The invention is drawn to a method for the treatment of peripheral sensory neuropathy 
comprising administering an amount of a galanin agonist effective to treat peripheral 
sensory neuropathy, wherein said peripheral neuropathy was treated by nerve 
regeneration. First Zigmond Declaration at U 9. 

12. Further, our findings as presented in the '463 application, are both unexpected and 
significant. 

13. The '463 application includes the surprising result that nerve regeneration is stimulated 
by galanin in a dose-dependent manner. 
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14. This effect is statistically significant as reported in the specification of the '463 
application at page 10 line 17 to page 1 1 line 15 and Figures 8-9. 

15.1 hereby declare that Luo et al. does not teach or suggest the limitations of the invention 
for at least the following reasons. 

16. New claims 27 and 37 include distance limitations which can not be met by Lou et al. 
because the reference does not disclose any distance measurements of sensory nerve 
axon regeneration. 

17. New claims 30 and 40 limitations require an increase in the rate of regeneration of 
sensory nerve axons which is not disclosed by Luo et al. 

18. Luo et al. deals exclusively with neuropathic pain behavior, not with peripheral nerve 
damage such as peripheral sensory neuropathy— peripheral nerve damage is in no way 
synonymous with chronic neuropathic pain. Dickenson Declaration at 1 1 8; First 
Zigmond Declaration at f 7. 

19. Thus, Luo et al. and the instant claims cover two distinct aspects of therapy. First 
Zigmond Declaration at f 8. 

20. Further, Luo et al. discloses the administration of galanin directly to the spinal cord, the 
central nervous system, versus the instant claims which are drawn to peripheral sensory 
neuropathy which is damage in the peripheral nervous system. First Zigmond 
Declaration at U 7. 

21 . The mechanism by which galanin rapidly alters pain activity is most likely by direct 
modulation of the spinal cord neuronal firing rather than at the level of the dorsal root 
ganglion (DRG). Second Zigmond Declaration at f 8. 

22. For the galanin administered in Luo et al. during the 90 minute period before the animals 
were sacrificed to effect regeneration, the peptide would have to gain access to the cell 
bodies in the DRG, since this is where the intra-cellular pro-regenerative machinery 
resides. Second Zigmond Declaration at f 9. 

23. It is clear that galanin could not have reached the DRG in the 90 minutes after it was 
administered into the lining of the spinal cord. Second Zigmond Declaration at K 10. 

24. Galanin could not, therefore, have even begun to affect regeneration in the DRG cell 
bodies by the time the experiment was terminated. Second Zigmond Declaration at J 12. 
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25. I hereby declare that Zhang et al. does not teach or suggest the limitations of the 
invention for at least the following reasons. 

26. New claims 27 and 37 include distance limitations which can not be met by Zhang et al. 
because the reference does not disclose or suggest any distance measurements of sensory 
nerve axon regeneration. 

27. New claims 30 and 40 include limitations requiring the increase in the rate of 

regeneration of sensory nerve axons which was not disclosed or suggested by Zhang et 
al. 

28. Zhang et al. only contains suggestion that "galanin agonists should represent new 
pharmacological tools to suppress chronic pain" and not with peripheral nerve damage 
such as peripheral sensory neuropathy. Id. at 375. 

29. The treatment of peripheral nerve damage is in no way synonymous with chronic 
neuropathic pain. First Zigmond Declaration at f 7. 

30. Zhang et al. and the instant claims cover two distinct phenomena and even though pain 
and regeneration may both be treated and effected, respectively by galanin, they remain 
different processes. 

3 1 . Most, if not all, of the anti-pain drugs in current use, act at the level of the spinal cord 
and brain to reduce electrical and chemical excitability and thus reduce pain 
transmission. Dickenson Declaration at Iffl 1 6- 1 9. 

32. In contrast, drugs that stimulate nerve regeneration do so at the level of the dorsal root 
ganglion (DRG) and/or the site of nerve injury. Dickenson Declaration at \ 19. 

33. Therefore, the actions of galanin when administered directly to the spinal cord (central 
nervous system) to inhibit chronic pain behaviour, in no way implies or predicts 
regeneration at the level of the sciatic nerve (peripheral nervous system). Dickenson 
Declaration at \ 20; First Zigmond Declaration at f 7. 

34. Zhang et al suggests that galanin might be administered to primates (including humans) 
to suppress chronic pain. Id. at 375. 

35. Nothing in Zhang et al. provides any expectation that galanin would have any effect 
other than analgesia. Dickenson Declaration at 1 20; Second Zigmond Declaration at \ 
14. 
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36. The undersigned acknowledges that willful false statements and the like are punishable 
by fine or imprisonment, or both (18 U.S.C. § 1001), and may jeopardize the validity of 
the application or any patent issuing thereon. The undersigned declares further that all 
statements made herein of his/her own knowledge are true and that all statements made 
on information and belief are believed to be true. 

37. I declare under penalty of perjury that the foregoing is true and correct. 



Professor David WYNICK 



Executed on 0 /o y 2fW/ Declarant's Signature: 



The University of Bristol 
c/o Room C24A 
School of Medical Sciences 
University Walk 
Bristol BS8 1TD 
United Kingdom 
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Name: DAVID WYNTCK" 

Work details: Room C24A, School of Medical Sciences 

University Walk 
Bristol BS8 1TD 
E-mail: d.wvnick@,bris.ac.uk 



1980 
1983 



Home address: 19 Old Sneed Park, Bristol BS9 1RG 

A 8 e: 47 years, DOB: 9 th February 1 959 

Nationality: British 

1 . 1 Academic Qualifications 

Intercalated BSc (Hon) Biochemistry, London University 
MBBS, Middlesex Hospital, London University 

Member of The Royal College of Physicians (MRCP, UK) , a9< 

MD, London University 1986 
PhD, Open University 1 992 

FRCP 1997 

1998 

1.2 Present Appointment 

Professor of Molecular Medicine and Honorary Consultant Physician UBHT 
Department of Clinical Sciences, South Bristol 
Bristol University 

J 2000- present 

1 . 3 Previous Appointments 

Senior Lecturer and Honorary Consultant Physician UBHT, 
University Research Centre for Neuroendocrinology 
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Senior Lecturer and Honorary Consultant Physician, 

The Royal Postgraduate Medical School 

Hammersmith Hospital 

v 1994-95 

Medical Research Council Clinician Scientist, 
The Royal Postgraduate Medical School and 

The National Institute for Medical Research , ftn „ 

1992-94 



Rotational Registrar, General Medicine/Endocrinology 
Ealing and Hammersmith Hospitals 



1990-92 

Wellcome Trust Training Fellow, 
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I have used asterisks to indicate my intellectual contribution to each paper. 
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This invention relates to galanin, including analogues thereof and its uses. 

Galanin is a 29 amino acid neuropeptide which was first isolated from porcine intestine in 
1983. Subsequently, the cDNA for galanin was cloned from a rat anterior pituitary library 
in 1987. Nucleotide and amino-acid sequence analysis suggests that galanin is unrelated 
to any of the other known families of regulatory peptides, and remains the only member 
of its family. The N-terminal portion of galanin is highly conserved between species, 
there being variation in the C-terminal portion. 

Galanin has a widespread distribution in the peripheral and central nervous systems, gut 
and pancreas. It is found in highest levels in the median eminence of hypothalamus and in 
the pituitary W092/12997 (General Hospital Corporation), published in 1992, discloses 
the sequence of human galanin. There is a discussion of studies by other workers 
involving the administration of rat galanin or its N-terminal fragments to augment the 
effect of morphine and this patent application suggests that galanin can be expected to 
exhibit analgesic effects such that it may be administered alone or in combination with 
other analgesics. The application claims the use of galanin or its analogues in the 
treatment of pain and the use of galanin antagonists in the treatment of certain other 
conditions. 

W092/20709 (Astra AB) discloses a number of putative galanin antagonists. The 
antagonists which are described are all based on the first 12 amino acids of galanin 
followed by partial sequences of other peptides i.e. chimeric peptides. Some may be 
agonists, some antagonists and some may be both depending on the receptor subtype. The 
application discloses that the antagonists may be useful for treatment of insulin-, growth 
hormone-, acetyl choline-, dopamine-, Substance P-, Somatostatin-, and noradrenaline- 
related conditions including endocrinology, food intake, neurology and psychiatry, 
Alzheimer's type dementia, analgesia, intestinal disease. The application discloses the 
results of studies using some of the antagonists described therein on various effects such 
as galanin inhibition of glucose stimulated insulin release; galanin induced inhibition of 
scopolamine induced ACh hippocampal release; galanin induced facilitation of the flexor 
reflex; the displacement of bound iodinated galanin in membrane binding studies. There 
is a suggestion in the application that the antagonists may be indicated for analgesia but 
there is no disclosure in the application of results to this effect. 

Approximately 2-4% of the Western population suffer from diabetes mellitus and, of 
those people, 10-15% suffer from chronic pain and numbness in their extremities-termed 
"painftil neuropathy". Present techniques for management of painful neuropathy are 
inadequate. 

Alzheimer's disease is a major cause of morbidity worldwide the disease being 
characterised by loss of memory and personality changes. At an anatomical level there is 
a major decrease in the number of cholinergic nerves in the hippocampus, which is the 
main area of the brain thought to process and store memories. Previous work has shown 



that galanin is also expressed in these hippocampal nerves and the levels of galanin are 
two fold elevated in the brains of patients with Alzheimer's disease. 

The present invention relates to the generation of a mouse with targeted disruption of the 
galanin gene; experiments using the mouse, and the implication of the results of those 
experiments for the treatment of disease. In particular, the invention relates to the 
generation of a mutant mouse carrying a loss-of-function germ-line mutation of the 
galanin locus. The inactivating mutation has been introduced into the mouse genome 
utilising targeted mutagenesis in embryonic stem cells by homologous recombination. 
The mutation, when bred to homozygosity on the inbred 129sv background, affects 
feeding behaviour, lactation and pain sensitivity. The mutation may also affect memory 
and behaviour, sexual reproduction and fertility and insulin secretion with resultant 
changes in circulating blood glucose levels. 

According to first aspect of the invention there is provided the use of a galanin agonist in 
the preparation of a medicament for the treatment of nerve damage. 

According to a second aspect of the invention there is provided a method of healing, 
preferably repairing, nerve damage in a subject comprising administering to the subject a 
galanin agonist. 

According to another aspect of the invention there is provided a method of treatment 
of Alzheimer's disease and related diseases and conditions, the method comprising 
administering a galanin agonist to a subject. 

In a further aspect of the invention, there is provided a method of improving memory, 
enhancing memory and improving cognitive function, comprising administering a galanin 
agonist to a subject. Advantageously, such treatment may be used in the treatment of 
restoring memory after injury or trauma. 

According to a further aspect of the invention there is provided the use of a galanin 
antagonist in the preparation of a medicament for the suppression of lactation and also a 
method of suppressing lactation in a mammal, the method comprising administering a 
galanin antagonist to that mammal. 

According to another aspect of the invention there is provided a composition comprising 
a galanin antagonist for the treatment of prolactinoma in a mammal and also the use of a 
galanin antagonist in the preparation of a medicament for the treatment of prolactinoma 
and a method of treating prolactinoma in a mammal suffering from prolactinoma, the 
method comprising administering a galanin antagonist to that mammal. 

The invention further provides galanin agonists suitable for use in the treatment of 
Alzheimer's disease, related diseases and conditions and in the improvement of memory 
and cognitive function. Also, the invention provides the use of a galanin agonist in the 
preparation of a medicament for the treatment of Alzheimer's disease and related diseases 
and conditions, and in enhancing memory and cognitive function. 



According to a further aspect of the invention there is provided an analgesic composition 
comprising a galanin antagonist and, in addition, the use of a galanin antagonist in the 
preparation of a medicament for the treatment of pain. 

According to a further aspect of the invention there is provided a method of suppressing 
pain in a mammal, the method comprising a&mnistering a galanin antagonist to that 
mammal and, in addition, the use of a galanin antagonist in the preparation of a 
medicament for the treatment of painful neuropathy. 

According to a further aspect of the invention there is provided an appetite suppressant 
composition comprising a galanin antagonist and, in addition, the use of a galanin 
antagonist in the preparation of a medicament for the suppression of appetite. This aspect 
of the invention also provides a method of suppressing appetite in a mammal, the method 
comprising administering a galanin antagonist to that mammal. 

According to a further aspect of the invention there is provided an anaesthetic 
composition comprising a galanin antagonist and, in addition, the use of a galanin 
antagonist in the preparation of an anaesthetic composition. This aspect of the invention 
also provides a method of anaesthetising a mammal, the method comprising 
administering a galanin antagonist to that mammal. 

According to a further aspect of the invention there is provided a mammal, preferably a 
rodent, which lacks a functional galanin gene. The term "galanin" embraces all known 
galanins including, for example, human, rat, murine and porcine galanin and also 
analogues of galanin having the biological activity of galanin. The galanin gene may have 
been inactivated by at least partial deletion of the galanin gene sequence between the 
BamHI and Bgl2 restriction sites indicated by asterisks in the accompanying Fig. 3. 
Where the mammal is a rodent, it is preferably a mouse. Other mammals such as sheep 
and rats are contemplated. 

According to another aspect of the invention there is provided tissue, cells and cell lines 
derived from the mammal in accordance with the first aspect of the invention. Preferably, 
the tissue, cells or cell lines include cells from pancreas, pituitary, cortex, dorsal root 
ganglia, or are derived from such cells. 

The mammal or tissue, cells and cell lines of the invention may be used in an assay to 
study one or more biological effects of galanin. The biological effect may be selected 
from, for example, prolactin secretion, appetite, memory, behaviour, pain, autotomy 
following axotomy, growth or the repair of nerve damage. 

Embodiments of the invention will now be described, by way of example only, with 
reference to the accompanying drawings Figures 1 to 16 in which: 

Fig. 1 illustrates the genomic structure of mouse galanin; 



Fig. 2 illustrates the targeting vector used in producing the rodent of the invention; 



Fig. 3 illustrates the specific recombination event in the production of the rodent in 
accordance with the invention; 

Fig. 4 illustrates the genotype of the progeny determined using Southern blotting and by 
PCR demonstrating identical results from the same litter derived from a mating of two 
heterozygote animals; 

Fig. 5 illustrates the weight gain and final body weights of wild-type and mutant animals 
over the first 8 weeks of life; 

Fig. 6 illustrates results of experiments on behavioural responses of intact adult mice to 
thermal and mechanical stimulation; 

Fig. 7 illustrates the effect of galanin inactivation on autotomy behaviour after sciatic 
nerve section; 

Fig. 8 illustrates the effect of galanin inactivation on short term regeneration of sensory 
neurons; 

Fig. 9 illustrates the effect of galanin inactivation on long term regeneration of sensory 
neurons; 

Fig 10 illustrates expression of an exon 6-specific riboprobe to study the distribution of 
galaninergic neurons in the brain and dorsal root ganglion of wildtype and mutant mice; 

Fig. 1 1 illustrates the effect of galanin inactivation on anterior pituitary prolactin content; 

Fig. 12 illustrates the effect of galanin inactivation on anterior pituitary thyroid 
stimulating hormone con tent; 

Fig. 13 illustrates the effect of galanin inactivation on anterior pituitary growth hormone 
content; 

Fig. 14 illustrates the effect of galanin inactivation on anterior pituitary luteinizing 
hormone content; 

Fig 15 illustrates the effects of galanin inactivation on the generation of long term 
potentiation in the stratum radiatum area of the hippocampus; and 

Fig 16 illustrates the effects of galanin inactivation on the generation of long term 
potentiation in the stratum oriens area of the hippocampus. 

To generate a mouse knockout, that is the introduction into the mouse genome of either a 
loss- or gain-of-function mutation of a specific gene locus ( according to the procedure 
described in Kuehn, M. R. et al Nature. 1987; 326: 295-8; Thomas, K. R. and Capecchi, 
M. R. Nature. 1986; 324: 34-8) , entails a number of steps:- (1) the cloning of the mouse 



genomic locus of interest; (2) the construction of a targeting vector such that the 
locus/gene of interest is modified to inactivate or alter its structure and function in some 
way; (3) introduction of the targeting vector into an embryonic stem cell library and 
selection and identification of single cell clones in whom the appropriate correct targeting 
event has taken place and in whom the normal chromosomal number is unchanged; and 
(4) introduction of such clones into 3.5 day old blastocysts and the resulting chimeric 
mice mated to wild types of the opposite sex. The resulting offspring demonstrated to 
carry the mutation are thus heterozygotes and, by appropriate mating, homozygotes for 
the introduced mutation are bred. 

As a first step the murine galanin gene was cloned. A mouse genomic library (Ehrich, E. 
et al Gene. 1987; 57: 229-37) was screened using the full length rat galanin cDNA as a 
probe under high stringency. Two cosmid clones were identified spanning 60Kb around 
the galanin locus. Using 5 1 and 3' probes from the rat cDNA a 14 Kb region of DNA 
containing the entire gene was subcloned and partially sequenced. From the genomic 
sequence, primers were designed complementary to untranslated exonic regions of the 
gene. A 630bp fragment was generated by RT-PCR (Kit supplied by INVITROGEN BV, 
The Netherlands) using adult female whole brain as a source of mRNA. Subsequent 
sequencing of this fragment demonstrated that mouse and rat galanin are 100% identical 
at the protein level and 94.8% at the nucleotide level. The genomic structure of the 
mouse gene (Fig. 1) is identical to that of the rat gene. The gene spans 4.8Kb and consists 
of six exons. The translation start site (AUG) starts at the first base of exon two, the 
coding region for galanin extends across exons three and four with the stop codon (UGA) 
in the middle of exon six. 

Using the 14Kb subclone described above, a positive/negative selection targeting vector 
was constructed (Fig. 2). The mutation introduced removes the first five exons containing 
the entire coding region of the galanin peptide (Fig. 3). 

In Fig. 3: A and B are the sites of the external probes used to screen the ES cells for the 
appropriate integration of the construct 

Neo = neomycin resistance gene 

HSV-TK= herpes simplex virus thymidine kinase gene 

B=BamHI 
E=EcoRl 
X=Xhol 
Bg=Bgl2 

In particular, the targeting vector removes a 3.2Kb stretch of DNA and thus removes the 
first 5 exons of the galanin gene. The exact sites flanking the stretch of DNA removed are 
5' - the Bam HI site lObp downstream from the transcriptional start site and the 3 ! site is 
the Bgl2 site in the middle of intron 5. These sites are indicated with asterisks in Fig. 3. 



Other sites that could be used are the same 5' site and a differing 3* Xho 1 site in intron 4 
which would remove only 2.9Kb of DNA and thus remove only first 4 exons. 

This vector was linearised and electroporated into the E14 embryonic stem-cell (ES) line 
(Hooper, M. et al Nature. 1987; 326: 292-5). Restriction mapping of the wildtype locus 
with Bglll generates a 9.3Kb fragment when probed with a 5' external probe (marked A, 
Fig 3), whilst the correctly targeted locus generates a 4.4 Kb fragment. In total, 9 clones 
were identified in which one allele of the galanin gene was correctly targeted by 
homologous recombination among 209 double resistant colonies yielding a targeting 
frequency of 4.3%. These nine clones were karyotyped, confirming euploidy, and 
injected into 3.5 day old blastocysts from C57BL/6 mice. Germ line transmission of the 
disrupted galanin locus was obtained from three separate ES cell clones. Genotype of the 
progeny was determined using Southern blotting and by PCR (Fig 4 demonstrates 
identical results obtained by Southern blotting and PCR screening on the same litter 
derived from a mating of two heterozygotes). The mutation has been bred to 
homozygosity on the in-bred 129sv strain and all data presented is from mice on this 
background. 

1. Results of genotype analysis of live births are in the expected ratio predicted by 
Mendelian genetics and the sex ratio is 1 : 1. Galanin levels were measured by 
radioimmunoassay and immunocytochemistry in areas previously demonstrated to 
express galanin at high levels and include brain, pituitary, spinal cord, dorsal root 
ganglion, stomach, small intestine and uterus. Galanin levels in heterozygotes for the 
deletion were 50% of wild type controls whilst Galanin levels in the homozygotes for the 
deletion were undetectable in all cases. 

A comparison of levels of galanin expression between wild type, heterozygote and 
mutant mice in several body tissues is shown in Table 1 . 



Table 1 



Genotype 


Cortex 


Hypothal- 
amus 


Anterior 
Pituitary 


Stomach 


Duodenum 


Ileum 


+/+ 


5.78±0.33 


110.34±7.81 


0.42±0.07 


27.46±1.91 


122.90±11.60 


267.43±13.46 


+/- 


2.91±0.21 


53.82±3.76 


0.21±0.04 


13.8±0.83 


68.36±5.67 


125.87±7.55 


-/- 


UD 


UD 


UD 


UD 


UD 


UD 



All values are mean galanin-LI pmol/g ± SEM, other than the female anterior pituitary 
which is expressed as pmol/gland ± SEM. UD=Undetectable 

It will be seen that galanin was not detected in any of the tissues tested in the 
homozygous mutant mouse, and decreased by 50% in the heterozygous mutant mouse. 

2. Although the mutant animals grow normally after weaning compared to their wild 
type litter mates (Fig 5) and achieve equal adult body weights, the same is not the case if 



the animals are weaned two days early. At PI9 (i.e 19 days postpartum) galanin would 
appear to be vital for the development of appetite for solids, if the animals are weaned at 
this point the mutants die within 48h. of starvation. Post mortem findings reveal a 
complete absence of food in the stomach or small bowel. Clearly this is a major finding 
since very little is known about the normal regulation of appetite in the peri-weaning 
period. The mice of the invention are useful in studies on the expression of other 
neuropeptides known to regulate appetite (including leptin, neuropeptide Y, CCK, CRF 
andGLP-I). 

3. The behavioural responses of intact adult mice to thermal and mechanical 
stimulation was tested. Responses to noxious thermal stimulus were measured using the 
Hargreaves paw withdrawal test (Hargreaves, K., Dubner, R., Brown, F., Flores, C. & 
Joris, J. Pain 32,77-88 1988) and the sensitivity to mechanical stimulation was assessed 
withVon-Frey hairs (Woolf, C.J., Safieh Garabedian, B., Ma, Q.P., Crilly, P. & Winter, J. 
Neuroscience 62, 327-331 1994). No significant differences between homozygous 
mutants, heterozygotes and wild-type mice in either the withdrawal times in the hot plate 
test or sensitivity to mechanical stimulation (Fig. 6) were observed. Neuronal function 
does not appear to be compromised by the absence of galanin at least with respect to the 
sensory modalities tested. 

4. Galanin is thought to play a role in the modulation of spinal cord transmission, 
particularly after nerve damage (axotomy) where its expression is upregulated during 
axonal regeneration. The response to axotomy is attenuated in the mutants (-/-) and 
autotomy fails to occur whilst self-mutilation in the wild type litter mates (+1+) is severe 
and occurs in almost all axotomised control animals (Fig. 7). The finding of hypo-algesia 
in the knockout mice is striking and unexpected. Previous data from Hokfelt's group in 
Sweden had suggested that galanin has abimodal response on spinal cord transmission 
depending on the dose used. 

5. The regenerative abilities of sensory axons in the sciatic nerve were directly 
measured by the pinch test (Danielsen, N., Kerns, J.1M., Holmquist, B., Zhao, Q., 
Lundborg, G. & Kanje, M. Brain Res. 681, 105-108 1995). Following nerve crush, 
sensory axons regenerate into the distal nerve and can be stimulated by a subsequent 
nerve pinch, which elicits a reflex abdominal motor response. The foremost regenerating 
axons are located by pinching consecutive segments of the nerve in a distal to proximal 
direction until a reflex is observed and the distance from the nerve crush can be 
calculated. 

Regeneration showed a statistically significant reduction of 30-40% in homozygotes 
compared to wild type mice at 2,4 and 6 days after nerve crush (Fig. 8). Regeneration 
was intermediate in heterozygous mice but was still significantly different from wild type 
animals. 



To test whether the reduced rate of regeneration in galanin-deficient mice affects 
functional recovery after a crush injury, we tested a behavioural correlate of regeneration 
using the toe spreading index (Hoogeveen, J.F., Van Der Kracht, A.H., Wondergem, J., 



»> 



Gonzalez Gonzalez, D. & Haveman, J. Neurotoxicology. 14, 1-7 1993). Rodents spread 
the toes on their hind feet upon contact with a solid surface, a response which requires 
sensory innervation. Toe spreading is, therefore, lost after axotomy until sensory axon 
re-innervation occurs. The toe spreading distance was measured for 6 weeks after 
unilateral right sciatic nerve crush and compared to the intact contralateral (left) foot. 
Whilst toe spreading in wild-type mice returned to normal within 3 weeks of sciatic nerve 
crush, functional regeneration was still incomplete at six weeks in the mutant mice (Fig 

9). 

6. The decreased regeneration and autotomy in the galanin-deficient mice might be 
related to the death of neurons following axotomy, especially those neurons which would 
normally express galanin after injury. To test whether galanin is essential for the survival 
of neurons during development, we studied the distribution of galaninergic neurons in 
wild type and mutant mice. Since we were unable to visualise the galaninergic neurons in 
the mutant animals at the protein level we studied expression of the rnRNA using a 
riboprobe specific for exon six (marked B, see Figure 3). In order to confirm the survival 
of other populations of galanin expressing neurons, the exon 6-specific riboprobe was 
used to visualise galaninergic neurons in the hippocampus and the paraventricular 
nucleus of the hypothalamus of adult wild-type and mutant mice (Fig 10). No differences 
in expression were observed between the groups suggesting that neuronal development 
are normal in these animals and not galanin dependent. 

We went on to use the exon 6-specific riboprobe to study the distribution of galaninergic 
neurons in the DRG two weeks after sciatic nerve axotomy. A marked up-regulation in 
the levels and number of cells expressing galanin was observed in the DRG neurons of 
wild type mice Fig 10). However, there was no expression in the homozygous galanin- 
deficient mice, suggesting that galanin is required for these cells to survive axotomy. 

These results relating to regeneration and cell survival are particularly significant in that 
the results indicate that galanin gene is the first gene to affect regeneration of the 
peripheral nervous system. 

Accordingly, the invention contemplates the use of a galanin agonist in the treatment of 
peripheral sensory neuropathy resulting, for example, from diabetes mellitus or trauma 
(such as that caused by traffic accidents). 

7. Homozygote mutants enter puberty at the same time as their litter mate controls, 
pregnancy and resulting litter size appeared unaffected. Mutant females, however, are 
unable to lactate and all pups died of dehydration/starvation unless fostered by wild type 
mothers. Pituitary prolactin content and secretion is reduced some five fold in pregnant 
homozygotes (-/-) compared to pregnant wild type (+/+) controls killed 4 days after birth 
(Fig. 1 1) but is only 80% of normal in randomly cycling female homozygote mice. 

The addition of exogenous oestradiol (0.5ug of 17 p-oestradiol given subcutaneously as ■< 
suspension in linseed oil) to rodents has a strong mitogenic effect on pituitary cell 
number and markedly increases pituitary prolactin content (Fig. 1 1). 



These effects are abolished in the knockout mice, confu-ming that galanin is crucial to 
lactotroph growth and to prolactin secretion in the hyperoestrogenised state. These 
findings coupled with previous data that galanin induces growth of the lactotroph, 
combine to substantiate the hypothesis that an activating mutation in the pituitary galanin 
receptor may be responsible for the formation of prolactimas (prolactin secreting pituitary 
tumours). 

Anterior pituitary content for three other hormones was assessed. No differences were 
found in the content of TSH, GH and LH (figs 12-14) in mutant versus wild type mice. 
It would be expected that the mutant mouse of the invention would have high insulin and 
low plasma glucose. Thus galanin antagonists might be of use in treatment of diabetes 
mellitus. 

Galanin may inhibit hypothalamic somatostatin release thus stimulating growth hormone. 
One would expect the mutant mice to have high levels of somatostatin, low GH and to be 
small. Thus galanin might be a treatment for idiopathic small stature. 

Such changes caused by the mutations to the mouse of the invention as disclosed above 
have implications for possible treatments of a number of human conditions/diseases using 
either galanin agonists or antagonists. Such diseases may include:- anorexia, obesity, 
painful neuropathies, pituitary prolactin secreting tumours, Alzheimer's dementia and 
diabetes. 

8. Galanin has been implicated in the aetiology of Alzheimer's disease. Hippocampal 
galanin expression is increased in cholinergic neurones as acetylcholine and choline 
acetyl transferase (ChAT) levels fall. Administration of galanin decreases learning 
behaviour in a number of mouse models, the converse is also true when galanin 
antagonists are infused. We measured long term potentiation (LTP) in wild type and 
mutant mice. LTP is an electrophysiological test where specific nerves in the 
hippocampus are stimulated by an electric shock: Davies CH, Collingridge GL. J. 
Physiol. Lond. 1996;496: 45 1-470; Davies CH, Starkey SJ, Pozza MF, Collingridge GL. 
GABA Nature 1991 ;349:609-61 1 . This procedure is done in-vitro using brain slices 
from recently killed animals. Results show that LTP is decreased by 50% in the stratum 
oriens at the 80 minute time point in the mutants compared to wild-type mice (Fig 16 A 
vs C). In contrast no difference was found in LTP measured in the stratum radiatum. 
Galanin is found at high levels in the stratum oriens but NOT in the stratum radiatum. 
Our data, thus far, demonstrates a decrease in LTP in the mutants implying a decrease in 
memory and cognition - tests to assess these function are being conducted. These data 
show that a galanin agonist is useful in the treatment of Alzheimer's disease and 
associated memory loss with an enhancement in memory and cognition. 



CLAIMS 

1 . The use of a galanin agonist in the preparation of a medicament for the treatment of 
nerve damage. 

2. A method of treating nerve damage in a mammal comprising administering a galanin 
agonist to that mammal. 

3. A method of treating Alzheimer's disease and related diseases and conditions 
comprising administering a galanin agonist to a subject. 

4. The use of a galanin agonist in the preparation of a medicament for the treatment of 
Alzheimer's disease and related diseases and conditions. 

5 . A method of improving memory, enhancing memory functions and improving 
cognitive function, the method comprising administering a galanin agonist to a subject. 

6. The use of a galanin agonist in the preparation of a medicament for improving 
memory and other cognitive functions. 

7. A lactation suppression composition comprising a galanin antagonist. 

8. The use of a galanin antagonist in the preparation of a medicament for the supression 
of lactation. 

9. A method of suppressing lactation in a mammal, the method comprising administering 
a galanin to that mammal. 

10. A composition comprising a galanin antagonist for the treatment of prolactinoma in a 
mammal. 

1 1 . The use of a galanin antagonist in the preparation of a medicament for the treatment 
of prolactinoma. 

12. A method of treating prolactinoma in a mammal suffering from prolactinoma, the 
method comprising administering a galanin antagonist to that mammal. 

13. An appetite supressant composition comprising a galanin antagonist. 

14. The use of a galanin antagonist in the preparation of a medicament for the treatment 
of appetite, and appetite related disorders. 

15. A method of supressing appetite in a mammal, the method comprising administering a 
galanin antagonist to that mammal. 

16. An analgesic composition comprising a galanin antagonist. 

17. The use of a galanin antagonist in the preparation of a medicament for the treatment 
of pain. 

18. A method of supressing pain in a mammal, the method comprising administering a 
galanin antagonist to that mammal. 

19. The use of a galanin antagonist in the preparation of a medicament for the treatment 
of painful neuropathy. 

20. An anaesthetic composition comprising a galanin antagonist. 

2 1 . The use of a galanin antagonist in the preparation of an anaesthetic composition. 

22. A method of anaesthetising a mammal, the method comprising administering a 
galanin antagonist to that mammal. 

23. A transgenic or other genetically modified mammal which lacks a functional galanin 
gene. 

24, A mammal according to claim 23 in which the galanin gene has been inactivated. 

25, A mammal according to claim 23 or 24 in which the galanin gene has been 
inactivated by at least partial deletion. 



26. A mammal according to claim 25 in which the portion of the galanin gene between 
the 

Bam HI and Bgl2 restriction sites asterisked in Fig. 3 has been deleted. 

27. A mammal according to claim 23,24, 25 or 26 which is a rodent. 

28. A rodent according to claim 27 which is a mouse. 

29. Tissue, cells and cell lines derived from a mammal, rodent or mouse according to any 
preceding claim. 

30. Tissue, cells or cell lines according to claim 29 which are cells from pancreas, 
pituitary, cortex, dorsal root ganglia or are derived from such cells. 

31. The use of a mammal, rodent or mouse according to any one of claims 23 to 28 or 
tissue cells and cell lines according to claim 29 or 30 in an assay to determine a 
biological effect of galanin. 

32. The use according to claim 31 in which the biological effect is selected from diabetes 
and insulin secretion, appetite, growth hormone effects, lactation, prolactin over 
secretion, pain sensitivity, memory, behaviour, sexual reproduction and fertility. 
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"GALANIN" ) 

DECLARATION UNDER 37 CFJL S 1.132 

I am Professor of Neuropharmacology in the Department of Pharmacology at 
University College, London, United Kingdom. 

I have been associated with teaching and research in the subject of Neurosciences for 
20 years and have published approximately 220 peer-reviewed papers and 20 review 
articles and chapters during this time. Examples of these publications together with 
details of my education are given in the short version of my curriculum vitae which is 
attached and shown as Exhibit A. 

The work of my research group relates to the physiology and pharmacology of pain 
transmission and its modulation, with the aim of helping to improve the clinical 
management of pain. We study how neuronal activity in sensory pathways alters in 
different states and how this relates to pharmacological systems. Interest centers on 
the dorsal horn of the spinal cord where painful information can be modulated by both 
local and descending controls from the brain. The interactions between pain 
transmission systems and controlling influences, identification of the different 
transmitters in the incoming nerves, spinal cord neurones and long pathways 
descending from the brain, are features of this research. We also attempt to gauge the 
roles of ion channels, excitatory amino-acids, monoamines and neuropeptides, 
including galanin, in pain processing. The neural bases underlying prolonged pain are 
of great importance as are individual differences in pain and the ways in which 
emotional areas of the brain can influence transmission. The relative involvement of 



ATTORNEY DOCKET NO. 23016.0002US 
Application No. 09/230,463 

peripheral nervous activity and the central nervous system in the generation of long 
lasting pain is another area of our research. 

4. I am familiar with the work of David Wynick in the field of galanin and nerve 
regeneration. 

5. I have reviewed the specification of US Patent Application Serial No. 09/230,463 
("the patent application"). I understand the technology described in the patent 
application. In particular, I have reviewed claim 18 of the patent application and its 
meaning is clear to me. 

6. I have also reviewed the Office Action dated 9* August 2005 ("the Office Action") 
and the cited passage by Rudinger (taken from "Peptide Hormones", edited by J. A. 
Parsons & published by University Park Press in 1976). In relation to the objection 
raised by the Examiner in item 5 of the Office Action, I make the following 
comments: 

7. The knowledge of the skilled person at the priority date of the patent application was 
far advanced from that represented by the disclosure of Rudinger. This textbook was 
published in 1976, twenty years before the priority date of the patent application and 
before the identification of galanin. During that time, the fields of biochemistry, 
neuroscience and pharmacology had changed a great deal. 

8. A person of ordinary skill in the art would have been able, at the priority date (24 th 
July 1996) of the patent application, to identify galanin agonists without undue 
experimentation. Indeed, the level of skill required would be that of a first year 
undergraduate in Pharmacology at a reasonable university. At the priority date at least 
six galanin agonists (in addition to the native full-length neuropeptide) had been 
identified. These include a number of chimeric ligands (where the N-terminal portion 
of galanin is fused to another peptide), including Ml 5 [GAL-(l-13)-substance P-(5- 
ll)amide], M35 [galanin-(l-13>bradykinin-(2-9)-amide], M40 [galanin[l-13]-Pro- 
Pro-[Ala-Leu]2-Ala amide], and Gal(l-14)-[Abu8]SCY-I. 

9. The following studies, using a variety of paradigms, demonstrated that each of the 
above ligands acts as a galanin agonist. Ml 5 and M35 act as galanin agonists by 
causing contraction of jejunal muscle strips, and relaxing dispersed smooth muscle 

2 
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cells from the rat small bowel (Gu et al (1993) J. Pharmacol. Exp. Ther. 266 912- 
918). Similarly, M15 acts as a galanin agonist by causing contraction of longitudinal 
muscle strips of the human colon in vitro (Katsoulis et al (1996) Scand. J. 
Gastroenterol. 31 446-451). Further, M15 and Gal(l-14)-[Abu8]SCY-I, acting as 
galanin agonists, both evoked concentration-dependent contractions of gastric smooth 
muscle strips (Korolkiewicz et al (1996) Pharmacol Res. 33 361-365). 

10. In insulin-producing RIN m5F cells, M15 and M35 both produce a biphasic response 
in calcium levels identical to galanin, demonstrating that both chimeric peptides act in 
this system as galanin agonists (Fridolf & Ahren (1993) Biochem. Biophys. Res. 
Commun. 191 1224-1229; Kask et al (1995) Regul. Pept. 59 341-348). Similarly, a 
later study showed that M40 acts as a galanin agonist by stimulating glucose-induced 
insulin release from isolated mouse pancreatic islets (Bartfai et al (1993) Proc. Natl. 
Acad. Sci. U.S.A. 90 1 1287-1 1291). M40 also acts as a galanin agonist in the spinal 
cord (Xu et al (1995) Br. J. Pharmacol. 116 2076-2080). In addition, two N- 
terminally extended forms of galanin, galanin-(-7~29) and galanin-(-9-29) had also 
been shown to have agonistic properties on spinal flexor reflex excitability in 
decerebrate, spinalized, unanesthetized rats (Bedecs etal. (1994) Eur. J. Pharmacol. 
259151-6). 

1 1 . Other assays to determine if a compound is a galanin agonist include the technique 
described by Botella et al. (1995) in the journal Gastroenterology 108 3-1 1 , in which 
they showed that galanin is an agonist at two types of receptor in intestinal smooth 
muscle where it contracts or relaxes the tissue. 

1 2. Another way of identifying whether or not a compound was a galanin agonist would 
have been to examine its effects on the cholinergic control of vasculature tone in the 
anaesthetized rat, as reported by Barblivien et al (1995) in the journal Neuroreport 6 
1849-1852. In this respect the agonist effect of galanin is to inhibit the vasodilatory 
cholinergic input. 

13. It can been seen from the above studies that a variety of assays have been described 
which would allow a person of ordinary skill in the art to readily determine whether a 
compound is a galanin agonist and is, therefore, suitable for use in the method 
according to claim 18 of the patent application. 
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14. In summary, I believe that a person of ordinary skill in the art would have been able 
readily to identify galanin agonists at the priority date of the application and to 
identify compounds for use in the method according to claim 18 of the patent 
application. 

15. In relation to the rejection of claim 1 8 for being obvious in light of Luo et al. ("Luo") 
and Zhang et al. ("Zhang"), I have also reviewed each of these documents. It seems 
that the Examiner considers that a compound which is effective in the amelioration of 
neuropathic pain that occurs as a result of nerve injury (as taught by Luo and then 
hypothesized by Zhang in primates) would have been obvious to the skilled person as 
having an effective use in the treatment of nerve damage by nerve regeneration. 

1 6. There were a large number of drugs available for the treatment of chronic neuropathic 
pain which have no known effect on nerve regeneration. Examples include morphine 
and other opioids; aspirin; non-steroidal anti-inflammatory agents (NSAIDs); 
antidepressants such as Amitriptyline or Imipramine; and anti-epileptics such as 
Tegretol. Furthermore, there is common clinical experience that when drug treatment 
with these agents is halted, the pain returns, arguing against any restoration of the 
damaged nerve. 

1 7. Studies have shown that:- 

Morphine inhibits facial nerve regeneration (Sinatra, R. S. and Ford, D. H. (1979) 
Brain Res. 175 315-25); 

The antidepressant Imipramine has no effect on peripheral nerve regeneration in-vivo 
(De Medinaceli L. et al (1986) Exp. Neurology 94 788-90). 

18. Therefore, in my view, there was nothing in the existing literature to make one of 
ordinary skill in the art think that chronic treatment of neuropathic pain (arising from 
nerve injury or damage), irrespective of the cause or the drug used, would promote 
nerve regeneration. Indeed, there was some data at the priority date of the current 
application to allow the opposite hypothesis to be proposed. Subsequent publications 
have supported this, for example Sabouni, F., et al (Biochem. Biophys. Res. 
Commun. (1998) 248 165-7) which reported that aspirin delays nerve outgrowth from 
cultured DRG neurons. 
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19. All of the existing data at the priority date of the current application was focused on 
treating pain and not on stimulating nerve regeneration. These two fundamental 
pathophysiological processes are very different and most, if not all, of the anti-pain 
drugs listed above act at the level of the spinal cord and brain to reduce electrical and 
chemical excitability and thus reduce pain transmission. In contrast, drugs that 
stimulate nerve regeneration do so at the level of the dorsal root ganglion (DRG) 
and/or the site of nerve injury. 

20. For these reasons, it is my view that the skilled person would not have found it 
obvious to invent a method for the treatment of peripheral nerve damage (or of 
peripheral sensory neuropathy) in a subject comprising the step of administering a 
galanin agonist to the subject, wherein the peripheral nerve damage (or peripheral 
sensory neuropathy) is treated by nerve regeneration. 

21. I further declare that all statements made herein of my own knowledge and belief are 
true and that all statements made on information and belief are believed to be true, 
and further, that the statements are made with the knowledge that willful false 

* statements are punishable by fine or imprisonment, or both, under section 1001 of 
Title 18 of the United States Code, and that such willful false statements may 
jeopardize the validity of the application or any patent issuing thereon. 

Date: 

Professor Anthony H. Dickenson 
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DECLARATION UNDER 37 CFJL $ 1.132 

1 . I am Professor in the Department of Neurosciences at Case Western Reserve University, 
Ohio, USA. 

2. 1 have been associated with teaching and research in the subject of Neurosciences for 
almost thirty years and have published approximately 100 peer-reviewed papers and 25 
review articles and chapters during this time. Examples of these publications together 
with details of my education are given in the short version of my curriculum vitae which 
is attached and shown as Exhibit A. 

3. My research relates to neurochemical plasticity in adult neurons. In recent years, my 
laboratory has focused on the molecules and cells involved in altering neuronal gene 
expression in response to axonal injury. The galanin peptide has been one molecule of 
long-standing interest and a major focus of my laboratory. 

4. I am familiar with the work of David Wynick in the field of galanin and nerve 
regeneration. 



5. 



I have reviewed the specification of US Patent Application Serial No. 09/230,463 ("the 
patent application"). I understand the technology described in the patent application. In 
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particular, I have reviewed claim 18 of the patent application and its meaning is clear to 
me. 

6. I have also reviewed the publication "The effects of pretreatment with tachykinin 
antagonists and galanin on the development of spinal cord hyperexcitability following 
sciatic nerve section in the rat" by Luo, L. and Wiesenfield-Hallin, Z. (1995) 
Neuropeptides 28 161-166 ("the Luo publication"). I understand the experiments 
described in that publication and the implications of the data resulting from those 
experiments. 

7. In addition, I have reviewed the Office Action mailed on 10* March 2005, particularly 
item 5 of the Action in which the Examiner rejected claims 18 and 25-26 under 35 U.S.C. 
103(a) as being unpatentable over the Luo publication in view of Zhang et al. (J. 
Neurocytology (1993) 22 342-381). 

8. The Luo publication demonstrates that galanin inhibits spinal cord electrical hyper- 
excitability for 60 minutes following nerve section (see Figure 3), at which point the 
animals were sacrificed. Galanin was administered 30 minutes before the nerve injury as 
a one-off bolus injection of 2.4nM (low dose) directly into the space surrounding the 
bottom part of the spinal cord (intrathecal (IT) administration into the lumbar 
enlargement, see page 163, paragraph headed "Effect of galanin" and Figure 3 of the Luo 
publication). The Luo publication deals exclusively with neuropathic pain and spinal cord 
excitability, not with peripheral nerve regeneration as claimed in the patent application. 
The mechanism by which the galanin rapidly alters pain activity is most likely by direct 
modulation of spinal cord neuronal firing rather than at the level of the dorsal root 
ganglion (DRG). 

9. When damage or injury to sensory or motor nerves (in this case the sciatic nerve) occurs, 
this triggers a cascade of molecular events within the cell bodies of that nerve, in this 
case the DRG, which in turn attempts to repair the damage and restore the normal 
function of the nerve, so-called nerve regeneration. The Protein Kinase C (PKC) and 
MAP Kinase (MAPK) intra-cellular signalling cascades have both been shown to up- 
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regulate after nerve injury and are vital for nerve regeneration (Klinz & Heumann (1995) 
J. Neurochem. 65 1046-53; Kiryu et al. (1995) Brain Res. Mol. Brain Res. 29 147-56). At 
the 1996 priority date of the patent application, no published literature existed to indicate 
that galanin speeded up nerve regeneration, nor that it activated PKC or MAPK. 

10. For regeneration to have occurred in the animals used in the experiments documented in 
the Luo publication during the 90 minute period before the animals were sacrificed, the 
galanin would have had to gain access to the cell bodies in the DRG, since this is where 
the intracellular pro-regenerative machinery resides (Terenghi (1994) J. Anatomy (Pt I) 
1-14). The only way that galanin, when applied to the space surrounding the bottom part 
of the spinal cord, could have reached the cell bodies of the sensory neurons in the DRG 
which is where "...the preliminary beginnings of regeneration..." would have occurred, 
is by direct uptake of the galanin by the nerve terminals in the dorsal horn of the spinal 
cord- The cell bodies of the sensory neurons of the DRG lie outside the central nervous 
system (CNS), whilst the spinal cord is part of the CNS. The cerebrospinal fluid (CSF) 
that bathes the spinal cord is not in contact with the DRG and thus galanin could not have 
reached the DRG by passive diffusion. 

I L There are well documented and active transport mechanisms in sensory neurons that 
move proteins from the nerve terminals of the spinal cord or the ends of the peripheral 
axons of the sciatic nerve to the cell bodies in the DRG, termed retrograde transport. A 
number of these retrograde transport mechanisms for Nerve Growth Factor (NGF) and 
Horseradish Peroxidase (HRP) have been extensively studied and characterized. There is 
good agreement between these published papers that the rate at which these retrograde 
transport processes move proteins from the rat dorsal horn of the spinal cord to the cell 
body in the DRG is a maximum rate of 7.5 mm/hour (range 2.5 - 7.5 mm/hr, Yip and 
Johnson, Jr. (1986) J. Neurocytol. 15 789-98; Richardson and Riopelle. (1984) J. 
Neurosci. 4 1683-9). 

12. Michael et al. (J. Neurosci. (1997) 17 8476-8490) found the nerve root of adult male 
Wistar rats (200-400g body weight) to be 1 7 mm in length. Similarly, Baba et aL (Baba et 
al. (1999) J. Neurosci. 2 859-867) found the dorsal root to be between 18-20 mm in 
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length in adult male Sprague-Dawley rats weighing 300-350g. Based on this, assuming 
the maximum rate of retrograde transport of galanin from the dorsal horn of the spinal 
cord to the DRG is 7.5 mm/hr and the length of the nerve root between the dorsal horn of 
the spinal cord and the DRG is at least 17mm in length, then the galanin would only have 
been transported 11.25 mm in the 90 minutes after galanin was administered before the 
animals were sacrificed (i.e. about two thirds of the way to the DRG). Galanin could not, 
therefore, have even begun to affect regeneration in the DRG cell bodies by the time the 
experiment was terminated. 

13. In addition, the concentration of galanin would have immediately and rapidly begun to 
fall straight after the administration of the bolus injection of 2.4nM galanin into the 
lumbar enlargement of the spinal cord. This would have occurred within seconds, as the 
galanin would immediately be diluted by the CSF and almost immediately would also 
have started to be degraded by proteolytic enzymes in the CSF (Bedecs et al. (1995) 
Neuropeptides 29 137-43). Therefore, even in the highly unlikely event that a small 
proportion of the galanin that was administered by bolus-dose to the spinal cord did reach 
the DRG by retrograde transport, the final dose would be substantially lower (in the sub- 
nanoraolar range) than the originally administered IT (page 163 and Figure 3 of the Luo 
publication). In contrast, the dose of galanin demonstrated to stimulate nerve outgrowth 
from sensory neurons by direct application in cell culture to the DRG cell body is lOOnM 
galanin (Mahoney et al. (2003) J. Neurosci. 23 416-421). In light of this, the effective 
concentration of galanin that would have reached the DRG would have been at least 100- 
fold lower than that necessary to stimulate regeneration, again making it highly unlikely 
that galanin could have even begun to affect regeneration in the DRG cell bodies by the 
time the experiment was terminated. 

14. For these reasons, it is my view that one of ordinary skill in the art would have no 
incentive, on reading the Luo publication, to imagine that galanin-induced nerve 
regeneration of the severed sciatic nerve would have begun during the time period 
utilized in the experiments of Luo et al. In addition, in light of the Luo et al. disclosure 
and on reading the disclosure in Zhang et al. that galanin may be suitable for use as an 
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analgesic in humans, one of ordinary skill in the art would have no motivation to 
administer a galanin agonist in a method for the treatment of peripheral nerve damage, 
wherein the peripheral nerve damage is treated by nerve regeneration, as claimed in claim 
1 8 as amended with the most recently filed Applicant's response. 

1 5. I further declare that all statements made herein of my own knowledge and belief are true 
and that all statements made on information and belief are believed to be true, and 
further, that the statements are made with the knowledge that willful false statements are 
punishable by fine or imprisonment, or both, under section 1001 of Title 18 of the United 
States Code, and that such willful false statements may jeopardize die validity of the 
application or any patent issuing thereon. 



Date: 
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